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NOTICE:  When  government  or  other  drawingB,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responslhllity,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  fomnulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  he  regarded  by  implication  or  other¬ 
wise  as  In  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  in  any  way  be  related 
thereto. 


o 

{Na 

CO 

00 


I.. 

IJ.. ,! 

c.’"' 
c ' 
...  ,1 
it'i'. . 

V-'  - 


O 


GllllllilD 


C3ENERAl_  DYNAMICS  CONVAIR 


Report  No.  8926-029 

Materials  -  Coatings  And  PinlsheB  -  Organic  - 
Primers,  Corrosion  Inhibiting  -  Lacquer 
And  Epoxy  Resin  Vehicle  -  Zinc  Chromate 
Pigment 

Chromate  Leaching  Under  Accelerated 
Weathering  Conditions 


M.  A.  Me  Gowan,  N.  Nalley,  W.  M.  Sutherland 


15  May  1961 


Post  Office  Box  1950,  San  Diego  12,  California  CYpress  6-6611 
Material  Post  Office  Box  2071  BRoadway  3-8000  |  Accounting  Post  Office  Box  BIO 


(;iiiiiiiii) 

- OBNBRAI.  DYNAMICS  I  CONVAin 

MODEL  PAGE 

OWE _ REPORT  NO. 


Report  No.  8926- 029 

Materials  -  Coatings  And  Finishes  -  Organic 
Primers,  Corrosion  Inhibiting  -  Lacquer 
And  Epoxy  Resin  Vehicle  -  Zinc  Chromate 
Pigment 

Chromate  Leaching  Under  Accelerated 
Weathering  Conditions 


Abstract 

The  preparation  of  Chromium  51  tagged  zinc  chromate  pigment  in  accordance 
with  Mil- P-8585  for  use  in  lacquer  vehicle  primer,  and  a  proprietary 
calcium  chromate  pigment  for  use  in  epoxy  resin  vehicle  primer  is  described 
along  with  the  preparation  of  the  corrosion  inhibiting  primers  used. 
Radio-active  counts  were  used  to  determine  chromate  losses  and  weight 
differences  were  used  to  determine  primer  losses  resulting  from  humidity 
cabinet  and  salt  spray  cabinet  exposures.  Chromate  loss  from  aluminum 
surfaces  took  place  at  a  slow  rate.  During  the  first  week  in  the  humidity 
cabinet  about  O.’J’f)  of  the  chromate  ion  left  the  surface  per  day  and 
from  the  6th  through  the  7th  week,  ttie  rate  of  loss  v/as  amost  constant 
at  0.15^  per  day. 
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Conditions  -  Investigation  Using  Radioactive  Tracers," 
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San  Diego,  California,  18  September  1961  (Reference  attached 

8.  Braley,  W.  C. ,  George,  J.  C.,  Pi’lce,  B.  J.  Hibert,  C.  L. 
"Coatings,  Epoxy,  Skydrol  Resistant  And  Corrosion 
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attached) . 
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INTRODUCTION; 

Surface  finishes  containing  a  chromate  pigment  are  unequalled  in  their  ability 
to  inhibit  corrosion  on  alvnainum. 

Ihe  basic  corrosion  inhibiting  agent  in  these  finishes  is  the  chromate  ion. 

The  chromate-containing  pigment  is  sparingly  soluble  in  water,  and  in  service 
as  a  paint  or  other  finish  it  continuously  supplies  chromate  to  the  surfeice 
over  a  long  period  of  time  as  molstui'e  from  the  atmosphere  acts  as  a  solvent 
on  the  dried  paint  film. 

The  rate  at  which  chromate  is  released  from  the  pigment  is  determined  not  only 
by  the  pigment  concentration  but  by  the  solubility  of  the  specific  pigment  in 
use. 

Ihe  duration  of  corrosion  protection  cannot  however  be  estimated  from  the  pig¬ 
ment  solubility  and  its  concentration  in  the  dried  paint  film.  Ihe  type  of 
resin  or  oil  used  in  the  paint  may,  through  a  variety  of  mechanisms,  alter  the 
rate  of  release  of  chromate  to  the  surface  or  its  removal  from  the  surface. 

This  project  studies  the  rate  at  idiich  chromate  ion  is  lost  from  a  primed 
aluminum  surface  xmder  weathering  conditions  by  using  a  zinc  chromate  primer, 
MIL-P-8585>  made  with  a  zinc  yellow  pigment  which  has  been  tagged  wi  ii  radio¬ 
active  chromium.  Chromate  concentration  on  the  surface  is  determined  by 
radio  assay. 

OBJECT; 

1.  To  prepare  in  the  laboratory  a  zinc  chromate  primer  conforming  to  MIL- P-8585 
which  has  a  zinc  yellow  pigment  tagged  with  chromium  -51. 

2.  To  expose  aluminum  surfaces  treated  with  the  ab  ve  zinc  chromate  primer  to 
weathering  conditions ‘ in  a  humidity  cabinet  and  salt  spray  apparatus, and  to 
determine  the  rate  at  which  chromate  ion  is  lost  from  the  surface. 

3.  To  prepare  an  epoxy  primer  conforming  to  Convair  Specification  0-03021H 
containing  as  a  pl^ent  calclimi  chromate  tagged  with  chromium  -51* 

h.  To  expose  aluminum  surfaces  coated  with  the  above  epoxy  primer  to  weather¬ 
ing  conditions  identical  to  those  for  the  test  of  zinc  chromate  primer 
for  the  same  purpose. 

5.  To  evaluate  the  data  in  the  case  of  each  primer  and  to  conqpare  them  as 
corrosion  inhibitors. 
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PROCEDURE; 

The  incorporation  of  radioactive  chromium  into  the  primera  as  a  tracer  demanded 
that  it  be  added  to  the  chromate  salt  from  which  the  pigment  was  synthesized. 

To  do  this,  the  pigment  had  to  be  synthesized  in  the  laboratory.  Ihia  procedtire 
made  it  necessary  to  use,  as  a  control  in  the  testing,  a  non-active  primer 
which  had  also  been  prepared  from  laboratory  synthesized  pigment. 

In  the  case  of  both  the  zinc  chromate  primer  and  the  calcium  chromate  epoxy 
primer,  the  pigment  manufacturers  were  asked  to  supply  the  production  method 
for  producing  the  respective  pigments,  DuPont  Chemicals  -  Pigments  Division 
supplied  the  relevant  information  on  zinc  yellow  and  the  MinersJL  Pigments  Corp. 
of  Muirkirk,  Maryland,  provided  that  on  calcium  chromate  pigment.  Hie  methods 
were  then  adapted  to  a  laboratory  operation. 

A.  Preparation  of  Zinc  Chromate  Primer  (MIL- P-8585) 

1.  Preparation  of  Zinc  Yellow  Pigment  -  The  basic  pigment  in  zinc  chromate 
primer  (MIL-P-85H5)  is  a  zinc  chromate-potassium  oxide  salt  having  the 
endperical  formula: 

4  ZnO-4  Cr03-K20-3H20 

The  pigment  was  prepared  by  a  modification  of  a  method  S'Uggested  by 
Mr.  J.  F3enn  of  DuPont  Pigments  Division  in  Pasadena. 

A  quantity  of  ZnO  in  a  water  slurry  was  processed  in  a  colloid  mill 
for  one-h£df  hour  with  the  gap  between  the  rotor  and  stator  surfaces 
of  the  instrument  set  at  a  distance  of  .00046".  The  milled  ZnO  slurry 
was  then  added  to  a  water  solution  of  K2Cr20Y  and  CrOo.  The  weights  of 
the  compounds  in  the  mixture  were  in  the  stoichiometric  ratio  of  the 
zinc  yellow  salt.  Following  the  addition  of  the  ZnO,  the  mixture  was 
stirred  mechanically  for  24  hours,  filtered  and  dried  at  150*7.  The 
product  was  weighed  and  the  filtrate  cuialyzed  fo’r  cbromiuD  content. 

The  composition  of  the  pigment  was  calculated  from  this  data  and  the 
calculations  appear  in  Table  I. 

2.  Preparation  of  Tagged  Zinc  Yellow  Flgnent  -  The  zinc  yellow  pigment 

containing  chromium  -51  as  a  tracer  was  prepared  in  the  SEune  way  as  the 
inactive  pigment.  The  tracer  was  added  in  the  form  of  X^r04  to  the 
dlchromate-chromlc  acid  solution  before  mixing  in  the  The  chromate 

content  of  the  filtrate  in  this  instance  was  calcidated  by  radioactive 
assay,  and  the  composition  of  the  radioactive  pigment  determined  from 
this  data  and  the  weights  of  the  starting  materials  and  the  product. 
These  calculations  also  appear  in  Table  I. 
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PBOCEDUHE!  (Continued) 

A.  Preparation  of  Zinc  Chromate  Primer  (MlL-P-8565)  (Cont'd) 


3. 


4. 


5. 


6. 


Preparation  of  Zinc  Chromate  Primer  Using  Laboratory  Prep^ed  Pigments  - 
Ihe  primers  containing  both  the  radioactive  pigment  and  toe  Inactive 
pigment  were  meule  according  to  a  proprietory  formula  supplied  by  a 
vendor,  The  Andrew  Brown  Co.  The  extender  pigment  was  ground  in  a  ball 
mill  with  reain  and  solvent.  Specified  luantities  of  sine  yellow  pig¬ 
ment  ard  the  above  mixture  were  blended  together  with  other  primer 
components  with  a  mortar  and  pestle. 

Application  of  Primer  -  After  preparation,  the  zinc  chromate  primers 
were  diluted  1:2  with  toluene  according  to  MlL-P-8585  and  applied  to 
the  specimens  by  dipping.  Specimens  had  been  previously  cleemed  with 
MEK  and  treated  with  a  wash  primer,  MIL-C-8514.  The  specimens  were  air 
dried  and  weighed  before  euid  after  dipping  to  determine  the  amount  of 
dried  paint  on  the  surface. 

Specimens  -  The  specimens  used  for  the  test  were  4.5  cm  dleuaeter  discs 
of  aluminum  alloy  2024S-T3  clad,  .063"  gauge.  A  small  hole  was  drilled 
neeur  the  edge  of  the  discs  so  that  they  might  be  suspended  by  wire  or 
string  for  dipping  euad  testing. 

Teat  Apparatus  and  Procedure  - 

a)  Humidity  Cabinet  -  Control  samples  of  specimens  coated  with  commer- 
Gial  zinc  chromate  primer  Euid  inactive  laboratory  prepared  zinc 
chromate  primer  were  placed  in  the  humidity  cabinet  together  with 

15  specimens  which  hod  been  coated  with  radioactive  zinc  chromate 
primer.  Beakers  were  placed  below  specimens  of  tagged  primer  to 
collect  the  condensate  which  drained  from  the  discs. 

The  humidity  cabinet  was  operated  in  Guscordanee  with  specification 
JAM-H-792.  Tagged  specimens  were  assayed  for  radioactive  concentra¬ 
tion  before  being  placed  in  the  cabinet  and  removed  at  intervals  and 
counted  to  determine  loss  of  chromate  from  the  surface. 

b)  Salt  Spray  Apparatus  -  Control  specimens  and  test  specimens  corres¬ 
ponding  to  tnose  exposed  in  the  humidity  cabinet  were  placed  in  a 
salt  spray  apparatus  and  tested  in  accordance  with  Federal  Test 
Method  Standard  I51,  Method  8U  (20^  NaCl).  The  tagged  specimens 
were  followed  for  chromate  loss  in  this  test  els  in  the  humidity 
chamber  test. 
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PROCEDURE t  (Continued) 

B.  Preparation  of  Epoagy  Primer  (0-03021H) 

1.  Prepeoratlon  of  CeJ.clvan  Chromate  Pigment  -  The  basic  pigment  In  the 
epoxy  primer  considered  is  a  calcium  chromate  salt  prepared  from  CaO 
and  CrO^.  DeteU.lad  instructions  for  preparing  the  pigment  were  secured 
from  Dr.  H.  £.  Wlesberg  of  the  Mineral  Figments  Co.  \Axo  regularly  supply 
the  pigment  which  Is  uhed  In  the  connerclal  primer.  Mineral  Figments 
Co.  has  offered  to  prepeire  a  redlosictlve  primer  for  laboratory  costs 
only  If  the  q,uantlty  of  tracer  Is  shipped  to  them.  Both  the  instructions 
for  preparing  the  pigment  and  the  letter  offering  to  prepare  a  tsigged 
primer  are  on  file  In  the  Materials  and  Processes  Lab. 

2.  Preparation  of  Epoxy  Primer  Using  Non-Active  Pigment  -  Using  non-active 
calcium  chromate  pigment  aztd  a  ^ind  paste  wd  let  down  resin  supplied 
by  the  vendor,  a  laboratory  prepcuratlon  of  epoxy  resin  was  made. 

3.  Application  of  Laboratory  Epoxy  Primer  -  After  preparing  the  primer 
as  described  a'bove,  an  e^ual  quantity  of  curing  agent  was  added  and 
the  primer  was  applied  to  a  number  of  alianlnvun  discs  by  dipping.  Die 
weight  of  dried  paint  film  on  the  specimens  was  determined  and  they 
were  set  aside  to  be  Liaed  as  controls  in  humidity  eind  salt  spray  test- 
ing  of  the  tagged  primer  to  be  prepared  later. 

4.  Specimens  -  Ihe  specimens  which  were  coated  with  epoxy  primer  were 
identical  with  those  used  for  sine  chromate  primer  evaluation. 
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HOIE;  Ihe  test  data  from  idiieh  this  report  was  prepared  are  recorded  in 
Materials  &  Processes  Laboratory  Data  Book  No.  30dl. 
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IABI£  I 

PREPARATION  OF  ZINC  YELDSW  PIGMEMT 
k  ZnO-4  Cr03-K20-3H20 


A.  Non-Active  Pigment 


Reagents 

Wel^t 

Moles 

ZnO 

K2Cr20'7 

Cr03 

13.00  gm 

11.76  " 

8.00  " 

.16 

.Ok 

.00 

HgO (crystallization)  2.16  " 

.12 

Weight  of  Product 
Wel^t  of  Product 

-  Theoretical 

-  Actual 

Percent  Yield 

34.92  gm 
32.60  gm 

CaJ.cuIatlon  of  Composition  of  Product 

Excess  Cr  in  Supernate  =  .  I.38  x  10"^  moles 
50^  of  excess  as  CrO^  ■  O.69  gm 

505^  of  excess  as  K  Cr  0  »  1.01  gra 


Total 

Weight  of  Unreacted  MaterlEil 

a  1.70  gm 

Transfer  Loss  »  Wt.  Reagent  -  (Wt. 

Product  +  Wt. 

Uhreacted ) 

=  34.92 

-  (32.60  +  1.70) 

a  0.62  gm 

Percent  Transfer 

Loss  s  0.62 

„  X  100  a 

1.87?t 

32.66  + 

Excess  ZnO 

in  Pigment 

Reagent 

Weight 

Less  Loss  to 
Supernate 

Less  Transfer 
Loss  (1.87^) 

Moles  in 
Product 

ZnO 

K2Cr207 

Ci'03 

13.00  gm 

11.76 

0.00 

13.00 

10.75 

7.31 

12.76 

10.55 

7.17 

.1560 

.0359 

.0718 

Excess  ZnO  ••  .1?68  -  (.0710  +  2(.0359)  «  *0132  moles  «1.07  gra 
^  Excess  ZnO  in  Product  =  l.OT  =  3 *20^6 

Composition  of  Pigment;  96*72^6  Zn  Yellow 

3.20^  ZuO 
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TABLE  I  (Continued) 
PREPAHATION  OF  ZINC  mLOW  PIGMENT 
k  ZnO-4  Cr03-K20-3H20 

B.  Radioactive  Pigment 


Reagents 

WelEdit 

Moles 

ZnO 

K2Cro0'7 

Cr03 

3.25  gm 

2.94 

2.00 

.04 

.01 

.02 

HnO  (crystallization) 

.54 

.03 

Weiglit  of  Product  -  Tlieoretical 

Weight  of  Product  -  Actual 

Percent  Yield 

8.73  gm 
8.39  gm 
93.5^t 

Tracer  Concentration  in  Reagents 

Tracer  „  0.715  me  (as  of  4/l0/6l) 

Total  Cr  ^.98  gm  Cr 

■  3*43  X  10"^  milllcTirieB  Cr^T/ng  Cr 

Calculation  of  Compoaition  of  Product 

Exceae  Cr  in  Supemate  (radioassay)  «  0.0162  me  >  47<2  mg 

50^  of  excess  as  CrO^  ■  90  <9  mg 

50^  of  excess  as  KgCr20j  ■  133*^  mg 

Total  Wt.  Unreacted  Material  ■  0.143  gm 
Transfer  Loss  ■  wt.  Reagent  -  (Wt.  Product  +  Wt.  Unreacted)  >  8.73 

-(8.39  +  .14)  s  0.20  00 


P-106 

5-15-61 


Percent  Transfer  Loss 


O.gO 

.39  +  0 


X  100  »  2.331t 
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TABU!  I  (Continued) 
PHEPARATION  OF  ZINC  YRT.TflW  PIGMENT 
k  ZnO-4  CrO^-KgO-SHgO 

B.  Radioactive  Plgnent  (Cont'd) 


Reagent 


Excess  znO  in  Product 

Less  1,088  to  Less  Transfer 
Weight  Supemate  Loss  (2.33^) 


ZnO  3.25 
K2Cr20Y  2. 91+ 
Cr03  2.00 


gm 

3.25 

gm 

2.81 

gm 

1.91 

3.17 

2.74 

1.87 


Excess  ZnO 


.0387  -  (.0187  +  2  (.0693)  “  .OOlL  laoles 


Excess  ZnO  In  Product 


.lllL 


1.36 


Moles  In 
Product 


.038? 

.0093 

.0187 


0.114  gns 


Composition  of  Pigment  »  9Q.6k%  Zn  Yellow 

1.36^  ZnO 
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INTBODUCTION; 

Refer  to  Report  MP-6I-O52. 

OBJECT; 

Refer  to  Report  MP-61-052. 

PIPCEDURE; 

A  zlQC  chromate  primer  containiog  radioactive  chromlvun  -^1  as  a  tracer  was  preparedJ 
This  procedure  is  described  in  detail  in  the  previous  report. 

SPECIMENS; 

The  epecimens  to  which  the  primer  was  applied  were  4.^  cm.  diameter  discs  of 
202hS-T3  clad  aluminum  of  .063"  gauge.  A  small  hole  was  drilled  near  the  edge 
of  each  disc  so  that  they  could  he  suspended  by  string  from  racks  In  the  test 
chambers.  Before  application  of  the  primer^  the  specimens  were  cleaned  with  methyl 
ethyl  ketone  and  treated  with  a  wash  primer,  MIIi-C-05l4. 

APPLICATION  OP  PRIMER; 

The  specimens  described  above  were  alr-drled  and  weighed.  The  radioactive  primer 
was  diluted  with  toluene  as  specified  in  MIL-P-8585  suid  applied  by  dipping  the 
specimens.  The  primer  coated  specimens  were  air  dried  and  weired  and  the  amount 
of  primer  on  the  surface  computed. 

In  Eiddltion,  control  specimens  were  prepared  in  the  same  manner,  substituting  non- 
active  zinc  chromate  primer  which  had  been  prepeu-ed  In  the  laboratory  and  also 
comnercial  primer,  MIli-F-8563. 

TEST  APPARATUS  AND  PROCEDURE: 


Fifteen  specimens  of  edvaninun  coated  with  rsuiloactlve  zinc  chromate  primer  were 
placed  in  both  the  humidity  cabinet  and  the  salt  spray  cabinet  together  with  non- 
active  controls.  Beakers  were  placed  below  each  of  the  radioactive  specimens  to 
collect  the  condensate  which  drained  from  the  discs. 

The  humidity  cabinet  was  operated  in  accordance  with  JAN-H-792.  The  sedt  spray 
apparatus  was  operated  in  accordance  with  Federal  Test  Method  Standard  191,  Method 
ail  (20?t  NaCl). 
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COUNT  OF  RADIOACTIVE  SPECIMEMS: 

A  few  of  the  Edianinum  discs  which  had  heen  coated  with  radioactive  primer  were  re¬ 
served  as  counting  standards. 

iJie  radioactivity  on  the  specimens  which  were  exposed  to  weathering  was  determined 
before  placing  them  in  the  chambers.  Specimens  were  removed  from  the  chambers  at 
regular  intervals  for  comting.  After  26  days  the  specimens  were  removed  from  the 
salt  spray  cabinet  and  that  teat  terminated.  The  loss  of  chromate  from  these  speci¬ 
mens  was  so  slow  that  it  was  obvious  an  excessive  amount  of  time  would  be  used  in 
gathering  additional  information  from  the  test. 

The  test  in  the  hxmiidity  cabinet  was  continued  for  a  total  of  50  days. 

The  specimens  from  both  tests  were  air  di'ied  and  weighed  at  the  conclusion  of  the 
test. 

The  chromate  lossj  determined  by  radioaB8ay>and  the  total  primer  loss, determined 
by  weight  difference,  were  tabulated  and  plotted  for  both  humidity  and  salt  spray 
conditions.  This  Information  is  contained  in  Tables  I-III  and  Figures  1-3. 

Radioactive  specimens  were  comted  to  a  total  count  sufficient  to  give  a  statistical 
accuracy  of  1^. 

RESULTS  AND  CONCLUSIONS: 

Chromate  is  lost  from  the  aluminum  surface  at  a  rather  slow  rate.  During  the  first 
weeh  in  the  humidity  cabinet,  the  chromate  Ion  left  the  surface  at  about  0.7^/day. 
This  was  the  highest  rate  of  loss  during  the  test.  From  the  6tb  throu^  the  7th 
week  when  the  rate  of  loss  had  become  alioost  constant,  chromate  disappeared  at 
about  0.1^/day. 

The  most  significant  Information  from  the  test  is  the  high  ratio  of  chromium  re¬ 
tained  to  total  pigment  material  retained  on  the  surface.  This  ratio  correeponds 
q.ulte  oloeely  for  bith  tests. 

The  chemical  state  of  the  retained  chromium,  the  mechanism  by  which  it  is  trusferreL 
from  the  primer  pigment,  euid  Ite  Bite  of  retention  ax'e  undetermined. 


Note;  Data  from  which  this  report  was  written  are  recorded  in  Materials  &  Processes 
Laboratory  Notebook  #308l. 
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FIGURE  3 
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MODEL 

DATE 

1, 

2. 

3. 


k. 
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C:y  C)ON V Al>«  -  SAN  DIKOO  eONVAIN  DIVISION 

•.y,‘  ^ OKNBNAI.  DVNAMieS  eenriONATION  '  -  . 
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SPEC,  NO.  o^osoai 


COATINGS,  EPOXY,  SKYDROL  RESISTANT  and  CORROSION  PREVENTIVE 

ACKNOT^EDGIEIT;  A  vendor  shall  cientioh  this  specification  number  and  its  revision 
letter  in  all  quotations. and  when  acknowledging  p\ir chase  orders. 

APPLICABLE  DOCUI'tENTS:  Where  other  specifications  or  publications  are  referenced 
in  this  specification  the  issue  in  effect  on  the  date  of  Invitation  for  bids  shall 
be  applicable. 

TYPES  AIQ  CLASSES;  Materiel  shall  conform  to  the  following  types  and  classes: 

Type  1  -  Primer 

Type  2  -  Pigmented  Enamel 

Class  A  •  High  Gloss 

Class  B  -  Scmlgloss 

Class  C  •  Konspecular  (Lusterless) 

Type  3  -  Clear  Enamel  (formerly  Type  2  -  Clear) 

Type  4  -  Moly  Black  (formerly  Type  2  -  Moly  Black) 

Compounded  by  ball  mill  mixing  30  parts  by  weight  of  Mqlykoto 
Type  Z  (manufactured  by  Alpha  Molykoto  Corp.,  Stamford,  Conn.) 
with  70  parte  of  Type  3  resin. 

Type  5  “  Teflon  Clear  (fonaerly  Type  2  -  Teflon  Clear) 

Compounded  by  ball  Drill  mixing  5  parts  by  weight  DuPont  do 
Nemours  and  (kxnpany  "Teflon  5"  molding  pov/der,  4o  mesh  screened, 
with  95  parte  of  Type  3  resin. 

MATERIAL;  The  material  shall  consist  of  two  separately  packaged  components,  one 
an  epoxy  resin  and  the  other  a  convertor- thinner,  to  be  mixed  by  equal  volume 
prior  to  use.  Each  shall  be  free  from  skins,  lumps,  grit  and  foreign  contaminants 
and  shall  be  capable  of  being  easily  mixed  to  form  a  smooth,  homogeneous,  readily 
sprayable  liquid. 

PHYSICAL  PROPERTY  REgjIBIMENTS; 

5.1  UNMIXED  COI-ffONENTS; 

5.1.1  TOXICITY;  If  toxic  ingredients  cannot  be  avoided  all  necessary  pre¬ 
cautions  shall  be  clearly  noted  on  the  containers. 

5.1.2  STABILITY;  Unopened  containers  stored  at  a  temperature  range  of 
i»0  to  100* F  for  periods  up  to  one  year  shall  be  capable  of  meeting 
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all  roqialrementB  of  this  spool fl cation. 

5«1.3  WEIGHT;  tested  in  accordance  with  FED-STD-lUl>  Method  IflS^j.  the 

weights  of  the  two  components  shall  conform  to  the  following: 

EPOXY  RESIN  COMPONENT 

Type  1-  11  -  12  1/2  Ihs/geC. 

Type  2-9-12  Ihs/gal 

Type  3-6  1/2  -  9  1/2  Ihs/gal 

Type  4  -  9  1/2  -  10  1/2  Ibs/gal 

Type  5-8  1/2  -  9  1/2  Ihs/gal 

CONVERTER  -  THINKER  COMPONEHT 

All  Types  -  6,5  -  7,5  Ihs/gal 

5,2  MIX^  MATERIAL;  After  mixing  the  coitponents  hy  eqpal  volume  the  material 
shall  meet  the  following  requirementa, 

5«2,1  NONVOLATILES;  i^en  tested  in  accordance  with  FED-STD-l4l>  Method  4041^ 
the  nonvolatiles  shell  not  he  less  than  the  following: 

Type  1  -  4l^  hy  weight 

Type  2  -  51?^  hy  weight 

Type  3  -  515^  hy  weight 

Type  4  -  515^  hy  weicht 

Type  5  -  51^&  hy  wei^t 

5,2.2  FINENESS  OF  GRIND;  When  tested  in  accordance  with  FED-STD-141, 

Method  4411,  the  fineness  of  grind  shall  conform  to  the  following: 

Type  1-5  l/2..mil8  minimum 

Type  2-7  mils  minimum 

Type  3  -  not  applicable 

Type  4-7  mils  minimum 

Type  5  -  not  applicable 
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5.2.3  VISCOSITY;  When  tested  at  75  *5*?  using  a  Number  1  Zahn  cup,  the 
vlscoeiiy  shall  conform  to  the  follovlngt 


Type  1 
Type  2 
Type  3 
Type  4 
Type  5 

5.3  SPRAYED  COATINGS; 


UP  TO  1  HOUR 
AFTER  NCTXING 

36  *4  seconds 

36  i4  seconds 

36  44  seconds 

36  44  seconds 

36  44  seconds 


UP  TO  8  HOURS 
AFTER  IgXIHO 

50  seconds  max. 

70  seconds  max. 

70  seconds  max* 

70  seconds  max. 

70  seconds  max. 


5.3.1  STAITOARD  CONDITIONS;  Coatings  of  Type  1  and  of  Type  2,  3>  4  or  5 
applied  over  a  primer  coat  of  Type  1,  sprayed  (  1  to  8  hours  after 
mixing)  at  a  temperature  of  75  ±5“F  and  a  relative  hvunidity  of 
50  415^,  and  cured  at  75  ±5®P  for  48  hours  shall  meet  the  following 
requirements  when  applied  with  a  film  thickness  of  .4  to  .6  mils  for 
Type  1  and  1  to  I.5  mils  for  all  other  types.  Conformance  shall  be 
demonstrated  via  test  panels  as  defined  in  6.5  and  6.6. 

5. 3.1.1  DRYING  Tlf-E;  When  tested  in  accordance  with  PED-STD-141, 

Method  4061,  the  taaterial  shall  air  dry  within  the  following 
maximum  time  limits: 


DUST  FREE 

TACK  FREE 

DRY  THROUGH 

Type  1  - 

10  minutes 

15  minutes 

30  minutes 

Type  2  - 

30  minutes 

3  hours 

6  hours 

Type  3  - 

30  minutes 

3  hours 

6  hours 

Type  4  - 

30  minutes 

3  hours 

6  hours 

Type  5  - 

30  minutes 

3  hours 

6  hours 

5. 3.1.2  GLOSS  (TYPE  2  ONLY);  When  tested  in  accordance  with 

PED-STD-141,  Method  6101,  the  specular  gloss  rating  of 
Type  2  coatings  shall  be  as  follows: 


Type  2  -  Class  A  -  90  min. 


Class  B  -  55-65 
Class  C  -  15  UU3X. 
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5. 3.1.3  COLOR;  When  coitipared  with  color  chits  the  coatinss  sijall 
ho  as  follows;  V; 

Type  1  -  shall  conform  to  PED-STD-595  color  number 

33811* 

Type  2  -  shall  conform  to  any  FED-STD-595  color 

specified  or  shall  match  such  other  color  chits 
as  are  specified  and  supplied  by  Get^eral 
Dynamics/ Convair. 

Type  3  -  shall  be  natural  clear. 

Type  1*  -  shall  be  color  resulting  from  specified  com¬ 
pounding. 

Type  5  -  shall  be  color  resulting  from  specified  com¬ 
pounding. 


5.3.1.»* 


ADHESION;  There  shall  be  no  loss  of  adhesion  of  the  coating 
when  tested "in  accordance  with  the  following.  Bend  a  test 
panel  through  I80  degrees  over  a  1  inch  diameter  mandrel, 
straighten  panel  by  pressing  it  down  by  hand  on  a  flat 
surface  then  subject  the  bent  area  of  the  coating  to  a  tape 
test  per  FED-STD-l**!,  Method  63OI,  except  that  water 
immersion  shall  be  omitted. 


5. 3.1. 5  SKYDROL  RESISTANCE; 

5. 3* 1.9.1  WETTING;  After  daily  application  (by  brush  or 
spray)  of  Skydrol  500  for  10  consecutive  days 
the  coating  shall  have  a  minimum  pencil  hardness 
c(f  H  without  visible  marring  of  the  surface  when 
tested  in  accordance  with  para.  5.3.I.5.3. 

5.3. 1.5.2  IM'PiRSION;  After  immersion  in  Skydrol  500  for 
10  consecutive  days  the  coating  shall  hove  a 
miniraum  pencil  hardness  of  H  without  visible 
marring  of  the  surface  when  tested  in  accordance 
with  para.  5.3-1-5.3* 

5. 3. 1.5. 3  PENCIL  Hfdd)NBGS  TEST;  Pencil  hardness  tests  shall' 
be  conducted  with  drafting  pencils  ( raanufactureci 
by  the  Eagle  Pencil  Company  of  New  York,  N.Y. ) 
having  approximately  3/8  inch  of  ejqjosed, undamaged 
lead  the  tip  of  which  has  been  carefully  squared 
by  holding  the  pencil  in  a  vertical  position  and 
moving  it  back  and  forth  over  HOO  grit  sandpaper. 
The  test  shall  be  performed  by  holding  a  pencil 
of  the  minimum  hardness  specified  at  a  45  degree 
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ant:;le  and  pushing  it  across  the  coated  surface 
with  a  preaeure  Just  under  ‘thot  required  to  ' 
crush  or  break  "the  lead. 

fluid  IHtlERSIOH;  After  immersion  in  the  following  fluids 
for  10  days  there  shall  be  no  loss  of  adliesion  when  tasted 
In  accordance  with  para.  5.3.1.^i  and  no  softening^ 
wrinkling  or  visual  evidence  of  filni  failures 

(a)  Distilled  water 

(b)  MIL-S-3136,  Type  III  Test  Fluid 

(c)  MIL-L-7808,  Jet  Engine  Oil 

(d)  MIL-U-5606,  Hydraulic  Fluid 

5.3.1.7  C0RR08I0H  RESISTANCE;  Lftien  tested  in  accordance  .with 
FED-STD-141,  Method  6o6l^  for  a  period  of  500  hours^  there 
shall  bo  no  loss  of  color,  blistering,  softening,  nor  any 
corrosion  along  either  side  of  the  scribe  mark.  In  addition 
there  shall  be  no  loss  of  adhesion  \ihen  tested  in  accordance 
with  para.  5. 3. 1.4.  Furthermore  test  panels  removed  ^ra 
the  salt  spray  cabinet  after  240  hours  and  carelbl]./  stripped 
of  the  coating  shall  show  no  evidence  of  corrosion. 

5.3.1.8  V/EATHEROl'lETER  R£ijISQ)yjCEs  VJhen  tested  in  accordtuice  with 

FED- STD-141,  Method  6152,  for  a  period  of  120  hours  for 
Type  1  and  240  hours  for  all  otiiers  there  shall  be  no 
blistering  or  significant  color  change.  In  addition,  there 
shall  be  no  loss  of  adhesion  when  tested  in  accordance  with 
para.  5. 3. 1.4  and  in  the  case  of  Type  2,  Class  A,  the 
specular  gloss  after  washing  with  lukewarm  soap  solution 
using  a  soft  sponge  shall  be  75  minimum  when  tested  in  I 

accordance  'witli  para,  5. 3. 1.2. 

5.3. 1.9  HEAT  RESISTAHCE!  After  baking  for  70  hours  at  350  ±10'’F 
there  shall  be  no  blistering  and  no  loss  of  adhesion  when 
tested  in  accordance  with  para.  5. 3.1.4. 

5.3.1.10  liOW  TEt-lPERATURE  RESISTAHCE;  When  subjected  to  -70  *5“?  for 
5  hours  and  tested  in  accordance  with  5. 3. 1.4  (using  a 
mandrel  cooled  to  -70  IS^F)  tliere  shall  be  no  loss  of 
adhesion  nor  any  visual  evidence  of  film  failiuce. 

5.3.1.11  HUI«tIDITY  RESISTAHCE;  When  tested  in  accordance  with 
FED-STD-141,  Method  6201,  at  120  *5**?  with  condensing 
humidity  conditions  for  10  days  Uiere  shall  be  no  softening, 
blistering,  loss  of  color  or  other  visual  f'vidence  of  film 
failure.  In  addition,  there  shall  be  no  loss  of  adhesion 
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when  tested  in  accordance  with  para.  $.3.1<>^. 

5.3.2  LOW  TEMPERATURE  -  HIGH  HUICTDITY  CONDITIOMSt  In  addition  to  the  re- 
q>j.lreiaentc  of  para.  5.3.1>  lype  1  coatings  sprayed  at  a  tenqterature 
of  65  ta-F  and  a  relative  humidity  of  75  ±2^t,  cured  at  50  *2*P  and 
85  t2^  relative  hucaidity  for  20  hours  followed  by  additional  curing 
at  75  i5*F  for  48  hours  shall  meet  the  following  reguirementsi  - 
(Also  see  para.  lO) 

I 

(a)  Distilled  Water  Immersion  -  Para.  5.3.1.8(a) 

(h)  Skydrol  Resistance,  Para.  5. 3.1. 5. 1  and  5. 3. 1.5. 2 

(c)  Corrosion  Resistance,  Para.  5. 3.1. 7 

(d)  Humidity  Reslatarice,  Para.  5. 3. 1.11 
6.  qJALITY  ASSURAKCE  PROVISIONS; 

8.1  salification  TESTS;  Qualification  tests  shall  consist  of  all  those  listed 
in  Section  5  of  this  specification. 

8*8  ACCEPTANCE  TESTS;  Acceptance  tests  shall  ho  performed  upon  representative 
sanqples  of  each  hatch  of  material  received  and  shall  consist  of  the  follow¬ 
ing  plus  such  others  as  may  he  deemed  necessary  hy  the  General  Dynamics/ 
Convalr  Quality  Control  Department  to  insure  conformance  to  the  retjaireraents 
of  this  opeoifi cation. 

(a)  Wei^t  (5.1.3) 

(h)  Nonvolatiles  (5.2.1) 

(c)  Viscosity  (5.2.3) 

(d)  Drying  Time  (5. 3.1.1) 

(e)  Gloss  (5. 3.1.2) 

(f)  color  (5.3.I.3) 

(g)  Adhesion  (5. 3. 1.4) 

(h)  Skydrol  Resistance  (5.3.1. 5.1)  (5.3.1.5.2) 

(i)  Distilled  Water  Immersion  (5.3.1.8a) 

(j)  Corrosion  Resistance  after  240  hours  (5. 3.1.7) 

(k)  Humidity  Resistance  (5.3.1.11) 

(l)  Low  Temperature  -  High  Hurui.dity  Conditions  (5.3.2) 

.1  -I  ■  . .  II  II.. .Ill  . . . 
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6.3  fiUALIg^ED  PRODUCTS;  Only  those  products  aa  listed  in  Appendix  1  of  this 
specification  ai‘e  qualified  and  approved  for  procurement  under  this  speci¬ 
fication. 

6.1<-  REQUESTS  FOR  QUALIFICATION:  All  requesta  for  qualification  shall  he'’ 

directed  to  the  General  Dynam.icB/Convalr  Itoterial  Department,  attention  of 
•  the  Buyer  whose  name  appears  on  tlie  invitation  to  bid.  Such  requests  shall 
include  a  test  report  showing  confornumce  to  all  requirements  of  this 
specification  and  shall  be  accompanied  wiUi  test  samples  consisting  of  two 
quarts  of  eaclu  type  for  which  qualification  is  requested. 

6.5  TEST  PAM^S;  All  panels  used  for  test  pui’poseo  shall  be  .OIlO  x  3  x  9  iii^ 
clad  2024  aluminum  alloy  conforming  to  QQ-A~362,  except  that  panels  for  the 
corrosion  resistance  and  humidity  tests  shall  be  bare  7075  aluminum  alloy 
conforming  to  QQ-A-283. 

6.6  TEST  PANEL  PREPARATION;  Immediately  prior  to  application  of  the  coating 
the  surface  of  the  test  panels  shall  bo  cleaned  with  a  clean  cheeseolotli 
dampened  with  MEIC  (methyl- ethyl-ketone)  conforming  to  TT-M-SSl,  followed 
by  additional  cleaning  with  the  tb.ree-stcp  Number  376  cleaning  system  as 
manufactured  by  Tec  Chemical  Company,  524  South  Monterey  Pass  Road, 

Monterey  Pork,  California.  The  376  system  cleaning  shall  be  accomplished 
aa  follows: 

(a)  Apply  a  wet  coat  of  "Remover  II"  and  wipe  dry  with  clean,  dry  cloth. 

(b)  Apply  a  wot  coat  of  Number  376  surface  cojidltioner  and  allow  to  dry 
for  2  to  10  minutes, 

(c)  Remove  376  coating  by  wiping  with  a  clean  cloth  saturated  with  clean 
tap  water  or  by  flushing. 

(d)  Allow  panel  to  air  dry. 

If  neceofjary  prior  to  applications  of  Tyi^e  2,  3>  4  or  5  coatings  over 
Type  1,  the  surface  shall  be  cleaned  wi.th  a  clean  cheesecloth  dampened 
with  aliphatic  naptha  conforming  to  lT-N-95;  and  wiped  dry. 

4  IDENTIFICATION;  Each  container  shall  be  marked  with  the  following  information; 

(a)  0-03021 

(b)  Resin  or  converter 

(c)  Type 

(d)  Color  and  Class  (Type  2  only) 

(e)  Maiiufacturer '0  name  end  product  number 
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(f)  B&%eh  nua'bQr  atui  A&te  of  manufacturo 

(g)  OoirqpletQ  instructions  for  use 

8»  REPORTS;  !ISie  vendor  of  the  product  shall  sutmit  with  each  shipment  three  copies 
of  a  report  .stating  that  the  material  conforms  in  all  respects  to  the  re^l^fo- 
ments  of  this  specification  and  that  the  materials  and  menufacturiug  methods 
used  are  the  same  as  those  subnaitted  for  qualification.  The  report  shall 
include  the  results  of  all  inspection  tests  performed  at  the  vendor's  facility  . 
to  insure  conformance  and  shall  list  the  purchase  order  number,  material  speci¬ 
fication  number,  vendor's  name,  and  the  batch  number  and.  date  of  manufacture. 

9.  REJECTION:  Material  not  conforming  to  the  requirements  of  this  specification 
•will  be  6ubje<'t  to  rejection. 

10.  ROTES; 

10.1  It  is  General  Dynomics/Convaiot'a  desire  to  also  be  able  to  procure 
Types  2,  3,  ^  and  5  materia.1  capable  of  meeting  the  reqjilremesnts  of 
para.  5*3«2  and  notice  is  hereby  served  that  preference  vill  be  given  to 
those  vendors  developing  such  p.rocluct6. 
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APPMDIX  X 

Only  the  foll.owing  products  are  qiialified  and  approved  for  procurement  under 
this  specification: 


TYPE 

MPGR.  DESIOMTION 

MIV»R.  NAt-E  and  ADDRESS 

1 

Super  Koropon  Wo.  765 

DeSoto  LSie’iOi.cal  Coatings,  Inc. 
Berkeley,  California 

1 

Super  Jet  Skin  No.  162-1-22 

W.  P,  iUller  and  Co. 

San  rVaiiciGCO,  California 

2 

A- 423 

jVndrew  Brown  Cotripony 

Lofl  Ajiiicies,  California 

3 

A-423 

Andrew  Browi  Company 
loD  Augeleo,  California 

h 

A- 423  Moly  Black 

Andr(3W  Brov/n  Company 

Loo  Angeles,  California 

5 

A-423  Teflon  Clear 

.Ancb.’e^J  Brown  Company 

Lob  Aiiceles,  California 


